Magnetic resonance imaging using hemagglutinating virus of Japan-envelope vector successfully detects localization of intra-cardially administered microglia in normal mouse brain.
Although the therapeutic use of microglia has received some attention for the treatment of brain diseases, few non-invasive techniques exist for monitoring the cells after administration. Here, we present a technique using magnetic resonance imaging (MRI) to track microglia injected intra-cardially. We labeled microglia expressing enhanced green fluorescent protein with superparamagnetic iron oxide (Resovist) using the hemagglutinating virus of Japan-envelope vector. We injected labeled microglia into the left ventricle of the heart of mice. After monitoring exogenously administered microglia in the mouse brain in vivo using T(2)*-weighted MRI at a magnetic field of 7T, we compared the MR images with histochemical localization of exogenous microglia in vitro. MRI revealed clear signal changes attributable to Resovist-containing microglia in the mouse brain. Histochemistry demonstrated the presence of exogenous microglia in the brain at the same locations shown by MRI. This study demonstrates the usefulness of MRI for non-invasive monitoring of exogenous microglia, and suggests a promising future for microglia/macrophages as therapeutic tools for brain disease.